v.. 





M^a o^^ll ai^ju e^tre mmm. 
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COMMIS 



SIGNER (5iS; 
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%■^ <^^>: 2003/2/12 



0004 

[HI^^IH 2002.07.30 

W^9.\ Sill EX\9i 9HIiHAIH. ^ 3 Hl^g^S 

S^SSl SEMICONDUCTOR CAPACITOR AND METHOD OF FORMING THE SAME 

1-1998-104271-3 

[ CH £1 21 3 ^ ] 9-1 998-000386-5 

[S^o|oj=^dj^l 1 999-007368-2 

[^Sl 

[ CH £1 21 3 H ] 9-1 999-000370-4 

[SS^Igl^^aSl 1999-056971-6 

g = KIM. HONG Kl 

[^&J^^£!^1 671018-1005710 

[^aSJ^l 441-360 

i^±] ^DIE. 4=^AI >I6I Ohm^ lOie 209^ 

i^m KR 
[^goj s^h:j|] kang.ho kyu 

[^&J#^&!sl 610929-1011930 

449-910 

[^^1 §21 Al a§£l M^5X\ 503m 

1002S 

[^sj] KR 
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PARK, MOON HAN 

670123-1675511 

449-846 

g^iAi ^xis 1167 5i>L^□^s ^mx\ o\ 

523S 1101S 

KR 

YOON.MYONG GEUN 

690114-1550915 

137-130 

AiS^^AI Ai^^ m^m 11-82 103s 
KR 

WON.SEOK JUN 

700217-1067321 

151-057 

Aig^^AI ^^=? 1603-25EHXI IS 8&t 

KR 

JEONG.YONG KUK 
720108-1811223 
151-061 

AiS^^AI M£!11S 161-801 S 

KR 

KIM.KYUNG HUN 

700113-1109126 

442-470 
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^D\^ =^aAI see S^DFe^SOHIfM 243e 

1903^ 

KR 

oil 2i§h figi^A^ m m=?mL\c\. 
as^^ (£1) □le.joi 

(0|) 



20 a 

10 m 

0 2H 

18 m 

724,000 S! 
1. S2|Ai-SAilA1 



29,000 £1 

10,000 ^ 

0 c! 

685,000 ^ 
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7l4V ^^i-^(PVD^) ^ ^^^(CVD^)^ ^=5^1 ^-%-^^ ^^^^ ^ 

3l]AlE■^5^ ^^^^<H1 ^'^^i CVD^* <^l-g-t!: ^11 ^-^^^^ ^^^^ ^^=^1 PVD 

^oil CVD*^^ <^l-§-^ ^12 ^ 9X^. ^m^]^^ ^^^^^ CVD^sl- 

PVD^# A>-g-sVc<^ 2 ^^^^^S>^*1 m}^ ^S.S. ^>-^^^^ ^^711 ^^^^ ^ ^ 

^^uv o>u|e}-, ;^7l2iol 1S1-51;^1 ^i-^^^* ^^^^ ^ 

£ 3 
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^£.^1 ^^IS^ ^flsflAlE] ^ ZL {SEMICONDUCTOR CAPACITOR AND METHOD OF 
FORMING THE SAME} 

^"^^ ^^1 

£ 10^ ^ ^^<^1 PVD^^S. ^^^^^ ^^^-^ n<^] 7]:^ W>ol(H^ ^71- 

20, 120 : ;^ll 28, 128 : 

40, 140 : ^13 f^^^^^ 

26a, 26b, 26c, 26d, 126a, 126b, 126c, 126d : 

46a, 146a : ^13 i-fl<^l ^^^^ 

46b, 46c, 146b, 146c : ^ >fl2 f^lV^^^ ^^^^ 
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n 'UA: 2003/2/12 



30, 130 : ^>^^^ 



32, 132 : -^^^1^ 



34, 134a, 134b : ^^^^ 



36, 136 : 7fl2)l^lBl 




<13> ^ ^^1^ ^flaflAlB] ^ ZL ;^ll2:«j-i^oil ^^S., -^^^-7]]^ # 

7]^ ^^^^(Physical Vapor Deposition; <^]^} PVD^<^1h1- f") ^ 71^^- ^^j-^ 

(Chemical Vapor Deposition; o]^ CW'^o]^ ^'%-^<^ ^-^-^^l" 



^i-i ^1^ w]-, o]^ -ffl^i (sensing) ^Jl ^>^(signal margin), a-'U 

;^H1 ^tt oil 51 (Soft Error)<^l cfltb ^^^^ ^S|]a-1^ c]-^ ^tg- <g;^ o]^ 

^ #^-§-^^1 ^-a*1-7l nfl^olcf. ^1^^ ^ tfloll t^SLel 7fl5lflAlEl5^ -§-^(C)^ 

-6-^1^1^171 ^^^^ C=eAs/d (e:-a-^l:. As:^^^ i^^, d:-^^^l 

^^1) 5^1- ^<^1, -R-^^1 ¥^l(d)» 1:^^ ^^3] K^mAs)^ 

#7VAl7l^ -^^#(e)'^l 7ll^# A>^e>^ Ji^sjo^ ^cf. 

^1 71-^c^l, «J-^<y -fr^^l^ ^^^^ -^^^1 ^^l(d)» ^41^1^1^ 



<14> 



^£^1 7l^ dt:x^>#^ ^^S.7> ^7>^o1] rtl-B)- 7l^^a.^ 7l^^^^ 1W1S» 7] 
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^■1. ^ ^^11 "o^^^ T'flSEllAlEiS] ^^1- ^2:, ^7H<^lw. T^S, ^Hc^ ^ 

2:, ^ S^V^ ^SS. ^'g^(As)^ #7>Al7l^ «j-^aZ|- 

^^11 «^^<?1 (Ba,Sr)Ti03(BST), (Pb.Zr)Ti03(PZT) , TazOs -^4 ^<^1 -^-^l-C e )<^1 

^^floltiL 711 4 A] E^^ 3^1-^ 7>^1^ ^2: ^fljifl 

AlE-loflA-l b:>H-^^o^ ^c,l7> ^o>^ofl ^A^^]-^ ^>-^^^ -i] *=Hb1^^ 

:E l-g: ^Hfl7l#oll ^7]loly.(^^i:-l)^o^ 7lls|)AlEi» ^J.^^^ ^g.^]^ 
M-Ef^flCf. 

£ 1^ ^2^^}^, ^ «^^(70) ^ ^=^^(80)011^1^ ^e) «^^(4)ol 

^ 7l^(2) ^l-c^ll 2.^1 E^;^l^El7> Hll^lslo^ o;^rf. s.±i 7\]o]^ ^^(11) 

^ ^SL^ ^ ^elloi <^^(i8)o.^ ^cf. ^71 TllolE tIIoIm 
^(6)^ 7ll7ilBrH l-el^el^ms) ^ -Me]AH^n^(io)o.^ ^^^sl^^l ^ o.d^ , -^-71 Til 

<5l:E ^^(ii)o^ ^^<^m ^^lolH(14)7> ^^^o] oj.^^ w ceflol <^^(i8)^ 
1-^^ ^^(12) ^ (16)^5. 

^1-71 >^ll f^^^^B]-(20)^ ^#3^>o^ ^7l 2.^ E^;^]>,Elo^ ^ cg^jol 

(18)311- ^^s)^ ^^l-(26a, 26b, 26c) ^ tIIoIe c^:i£)^ ^^(26d) 

^1 ^^^slc^ ojd-. >a-7l ^^-i-(26a, 26b. 26c, 26ci)^ yflel^ ^^(22) ^ ^^^^ 
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<20> ^^*(26a, 26b, 26c. 26ci)» ^f-^V^ f^^^<d^(20) ^^<='fl^ ^12 

^°a^(28)ol ^f^S]<>| ^icf. ^ ^'^(70)<^lAife ^>7l >^12 f^^^'?l^(28)-g: 
Aj.71 ^^(26a)# ic^Al^l^ ^?fl<>l:ti *(29)ol n^^S\o] ojc^. >^7l ^7fl<ilWL *(29) 
^ i^^<Hm ^7] ^^(26a)5l- ^^5]^ 7fl 311^1^^36) 71- v\{^]^o] o;[cf. 7fl3iflAlBl 
^ ^V^^^(30), ^^^1^H32), ^ ^J-^^^(34)^S ^^^Slol o;[c1-. 

<2i> >t '^^(yo)*^]^ nn^]^]i36)7} ^^^^ ;^i2 #^^^^(28) ^ofl^ m ^^^"a 

^40)0] ^^^SjcH <^^(80)o|l^ ^12 f^^^^^(28) ^ ^l3 

^-(40)c'l ^^-^S 91^. 

<22> >i <^^(7o)oil^ ^7] m €^^^^^(40)^ W^}'^ ^7] fflsflAlE-l^ 

(30)311- ^7]^o^S. ^^^^ ^^(46a)ol ^^m<^ 9X^^ , ^7l ^^(46a)^ flfl>5d(52a) 
3\. <^^^r]., ^7] m #^^"^^(40) ^ ^12 ^^^S^^-(28)* ^^"71 
(26b)3l- ^7Ho.^ <^^5l^ wlMel-^ €-^(46b)7l- ^^^S\o] o.t^ ^ 41-7] uiesl-oi ^ 
^(46b)^ Hlmel-«?l(52b)3l- '?!:t^til-. <^^(80)<H1^ ^7l /5113 

(40) ^ ^7l ;H12 %-^^'^^i28)-d: ^*^l-o1 ^^(26c, 26d)^ :^7]^^S. ^^^1 

^ ^^(46c, 46d)<^l ^^^S]ol oicl- >^V7] ^^l:(46c. 46d)^ ^^«:(52c, 52d)^ 

^^^Slol ^cl-. ^7l tilHEl-oi ^ i3fl^l-(52a. 52b, 52c, 52d)^ aflel <^ ^^(48) 

^ £^^(50)-^S- ^^^sl<H o;[cl-. 

<23> CUBCCapacitor Under Bitline) ^S^l ^?fl o] ti.(^^cl ) ^flaflAlBll- 

aVS^l ^^HMi^ ^7l ^^*(46a. 46b, 46c, 46d)# ^^^*>7l ^13 
^ -ilzl-^><il ^7] ^^^^^(30)21 S.^^ i^#^l7l^ 7ll^-^(41a)^ ^7l ;^13 
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^ ^ 42 ^^l-(26b. 26c, 26d)l- i^^^l^l^ 7^^^ 

(41b) 1- -^^l*^] ^^^W. 
<24> ZL^tfl, ^7] ^^l-(26b, 26c. 26d)l- 7lli^^(41b)^ ^71 '^^^^ 

(30)# i^#Al7l^ 7)\^^Ula)M.^ STfl ^^^s]7] Dfl^oll ^7] ^^^^ 

(34)<^1 « o^c^-. 

<25> ^>-f^^(34)^ ^^m: ^^7\] i«> 

<26> ^ofl CllolE)-^ ^flsflAlBlofl ^-^ ^J-^ ^^>^0.^ ja^S)!^. ^7] 

^<?1 Si sell A] (refresh) tflolEl-l- -B-;^1^>JL ^cf. ^, cl^o] ^jc^ls. -g-^]- 

*>^^ elSEllAl ^7l^^ ^i^j- ^*>^5l -^^Ol o^olo> ^>^S, ^^^^7> ^>S*>^1 

<27> ^1-7151- «M^>7l ^S^H ^-^S. 7ll3JlAlE^o^ ^-^ 

Wi^S. ^^j^>^>^i£ ^7H ^A^o] ^m^]^ ^ ^ ^12:«<}-^^ ^1 

<29> >a-7l ^^^*>7l ^ ^^Sl 7ll3}]AlE^^ 7]:^ ^Hl 7fl A] E-j 

^>^^^, ^7] *>^^^ ^Hl ^^^1^. ^ ^^7] ^^^1^ ^Hl CVD^ ALD 
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^(Atomic Layer Deposition, ^^1-^ ^^^^)* <^l-§-*H ^ PVD^* 

<30> ^ ^i^o^l ^o]X\, CW^ SE^ ALD^^ <^l-§-*H ^11 ^-^^^^ ^^^t!: ^<H1 PVD 

*^1^*>*=^ ^12 ^^^^ ^ PVD^^ <^l-g-^H ^11 

* ^^^^ ^<=H1 CVD^ 5E^ ALD^* ^12 ^d"^^^^ ^^^^ ^ 9X^. 

<32> ^^tl: ^^11: ^ ^J-^^ ^^^]^ 

<34> t£ 21- #^*>^, € "=§^(170)<^lAi^ ^y;> <^^( 104)0] ^.^^^ 71:^(102) 

^ H-eflo] <^^(118)^S- 9X^. ^>7l 7llol:E ^^(111)^ T^lojE ^ojn^(106) 

M ^^(111)^ :i3J|lolA-i(ii4)7V 9X^. ^ :^efl<^l <^^(118) 

^ Ir^l- -=^^(112) ^ JL^^ 1:^1- <^^(116)J^S- ^^^1 S.^ 
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xl^E-l# S.^t}^ 7]^ ^Hl^ ;^ll %^^<^nil20)^] ^^^<H 9X^^. ^7] ^11 
^<?1^(120)# ^#^H <^<^(118)* ^^sr>^ ^SBl^^l ^^(126a)^ -^M 

:E.5fl^ ^^(118)^ -a^^V^ ^^(126b)<^l ^^^51<H $1^. ^7] ^^^(126a, 126b)-ar 
«flBl<H x^m(122) ^^;^x€e^-(i24)AS ^^^(126a, 126b)l- i^sr>^ 

^11 #^^<a^(120) ^12 ^^^^^(128)ol ^%^<^ 91^"^, ^^7] 

<?1^^(128)^ ^#«><=^ ^^71 iSsl^^l ^^(126a)l- ^J'flolw. *(129)ol 

^x:!-. ^^flolti. *(129)^ ^-^'^1^ >i£el^1 ^^(126a)^ 

sflAlEi (136)7]- afl^l^o] Sitf. ?flsflAlt|^ ^>^^^(130), -^^^1^^(132), ^ ^^U 

^J--^^^(134a) ^ >I12 ^^^^(134b)-2.S- ^^^^o] oj^c]-. ^^7] /«lll ^^^^(134a)-ar 
CVD^# ol-g-^>o^ ^ ^71 ^12 ^^^^(134b)^ PVD^* <^l-§-*H 

^ ^ oj^cj.. ols]- HVcflS ^V7l :=^ll ^>^^^(134a)^ PVD^-^S. ^^^^ ^ 

91^^, ^J-71 ^o^J?-^^(134b)^ cm^^S. ^^J^ ^ $X^. 7fl3i|lAlE-l(136)7> 
^^^^a ^12 ^:?>^^^-(128) ^<^1^ ^13 f^^^<?!^-(140)<5l 9X^. ;^13 

^^<^^H140)* ^^^><=^ ^^71 7fl5Zl]AlElo^ ^v«-^^(130)3l- :^7]^0_S. <^^^^ 
(1463)^^1 ^^^^<^ SX^"^, ^o^7l ^^(146a)^ wll^(152a)4 <?!^^^. ;^13 
o^nv(i4o) ^ ;^il2 #:?>^9i^(128)# ^^^V*^ ^7] ^^(126b)3|- ^7l^o.s ^^Sl^ 
wl^e^-^ ^^(146b)c>l ^^^slo] %to.T3^, ^V7l wlE5]-^ ^^(146b)^r 2^.01(1525)3]. 
^^^4. all^(152a) ^ w]Se]-'?l(152a)^ ti11e]<^°lll:(148) ^ £^^(150).^^ 

<35> tt^, <=g^(180)<>fl^ 7]:^ M^^]^B]7> tifl^l^lo] ^^c^ . ^1-7] 2. 

>i S^^l:^iE]l- i^^]-^ 7]:^ ^>oll ^11 %-7^^<=^^a20)o] ^%^^o] c^v^, ^7] ;(lll 

31-11 



1020020044986 *^ "'^^>- 2003/2/12 

^;^;g<gnV(i20)^ ^^^H 2.^ ^ -^511^ <^^(118) 

TflolE ^^(111)2). oi^sl^ ^^#(126c, 126d)<^l ^^^S]ol oir:^ ^^i-y] e«jl-(126c, 
126d)ol ^^^^a m #^^91^(120) >^<Hm ^12 #^^^^(128) ^ ^13 f'^^^^ 

(i40)ol "il^^^s. 9X^. ^7] m f-^^-S^Huo) ^ ^12 #^^<?i^ 

(128)# ^*^><^ €-^^(126c, 126d)2]- ^7l^^S. <^^^^ ^^-i-CUec. 146d) 

^^^^^ $14. ^^*(146c, 146d)^ ^2^- wfl^s.(i52c, 152d)2l- ^^3il<H 

4. 

<36> ^^^^ ^S<^l^i^ ^fls^ll^lEi^ -^^^^(134a, 134b)^ i^^^l^l^ 7fl^^(141a)5q- 

^>7l €-^#(126b, 126c. 126d)^ 7fl^^(141b)l- ^^1<^1 

z^-ofl Aj.«.;^^ol ^ o;t^ ^S<:>14. 'S-^l ^^€^(134a, 134b)ol 4^^* 

^ #^^1 ^'a^l ^^^^^ 9X7] nfl^olcf. 

<37> ol^>, >^V^t!: n^S* ^flsfl^lEi^ S. 3 i^^l H 7^ 

tbr]-. :£^oilA-l^ o]^o] ^fl^^l^^^ :£^ltl:4. 

<38> £ 3^ ^S*>^, 7] 102)011 ^^^Vfe '^^(104)^ ^^^tb 

4. ^1-71 ^S] <^^(104)ol ^^^^ 71:^ ^ofl TflolS ^<^nV(i04), Tjl^lS 

(108) ^ -^S^AVolH-^l-dlO)^ ^V^ltflS. ^<^1 nB\^^}c^ TflolS ^o^n^(i04)^ 

7ll;^llt!- TflolH :^^(111)^ ^^^^4. ^7l TflolH ^^(111) ^ <=g^(104)^ 
o]^ ^o^o) p>>,a.S. ol-g-^><^ 7]^9] ^^i^'^c^] 7.]^S. <^^(112)* ^ 

^^^4. TflolM ;5i^(lll)ol 7]:^ ^^<^l^i ^^^^ ^^^*>31, 

o]^^^^ ^^^^^}^ ^7l Tflols :^^(111)^ ^^^] (114)1- ^^^t!r4. ^^7l 

^no]A^(lU)7} ^^^^ TflolM ^^(111) ^ <=g^(104)^ ^og 
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eg ^(112) ^ ^^1- <^^(116)^ 3.^ S^^1>,E-1^ ^^i: ^ 

<mai8)o] ^rV. a>b S.^;^l^iEl7l- ^^^^ 7]^ ^Tgofl ^^^<smi20)# 

(118)# i::#Al7l^ 7fl^^(125)l- ^^^tlrCf. ^7] 7fl^^(125)^ vfl^ ^ ^J-7l # 
^^Sl^^(120)2l HflBlol T:^m(122) ^ ^:ii^^(124)^ ^^*>J1, 

^^€^(124) ^ tiflel<H ^m(122)^ ^7l ;^ll ^^7} ^>7> 

^1 ^*}- 71;^!^ ^^>^l-<^ ^7] 711^^^ ^fl-f^ ^^*(126a, 126b)l- ^^^tb^. ^7] 
^^§(126a. 126b)l- S.^^}^ f'^>^«a^(120) ^Ml ^12 f^^^^^(128)^ 
^ ^ofl .^-71 >il2 f':?]:^^?ii-(128)^ ^>^^^ >}d^2^ o.^ ^ 

7l e^^(126a, 126b)^ ^1-^* i^#^l7l^ 7B^-^(129)1- 

<39> ojo^Ai, >g-7l 7B^^(129)^ ^ ^>7l >^12 f-^^^^i-Cm)^ ^5L^*> 

711 *>^^^ £^^(130)^ ^^^tbi=1-. ^7l *>^^^ £^^(130)^ l-sl^e^^, 
^2|-^(TiN), ^5|-^HTaN). ^SI-^(WN) ^^^Sj-^- ^Efl^ 

(Ru), «-^^(Pt), o]elf-(Ir) ^<^Ui ^i:^ *M 2:^ 

50-2000 ^^IS. ^-^^^ ^ 9X^. 

<4o> £. 4* ^S^>^. ^7l *>^^^ £^^(130) 41-71 711^^(129)1- %-^^] ^11 

-ffe ^^^^ -iVSl-^i-o.^ <^1^<>1^ 131)1- ^^^tbi^. ^1-71 5l^3^-(131) ^ 

^7l *>^^^ S^f'dSO)^ 4M ;H12 ^:?>^°l^(128)2l K^o] i41^7>>^l >qzl-*> 

<^ ^1-^^^ ^^^^cf. ^7l ^>-¥-^^ :!^€(130)^ ^^^^ ^<^lfe ^^^il^ 
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^^7} f--^^ '^^^ NH3, N2 ^^^^} ^ ^^7lollAl <i^^&|# 

<4i> £ 5» ^S^>^, 7fl^^ tfl<^ ^^3:}^ ^^5^(131)* ^^^z^-o. 

S ^l7lt!:i=f. <^H^i. ^V-?-^^ 3x11^(130) ^ ^12 ^^^<?1^-(128) ^^<H1 ^^L'i^V 

711 ^^^1^132)* ^^^tbi^f. -a-^^fl^(132)^ ^el€- ^2l-^(Si02), ^e]^ 
^(SiN), ^Vsl-^HAIO), <a-2l-^HTaO) , ^5l-^(TiO), *>S^ 

^(HfO), ^is^^ ^^^(ZtO), BST, PZT -fr^^ -Jd^^ '^ir: *>M- 

10-lOOOA^ ^ns. ^^^^ ^ ^cf. ^>7l -^-^^1^(132)^ ^^^tb ^ 
^1^ O2, O3, N2O, H205^ ^^7> ^-a-^ 7}^^ ^^7] N2, Ar^^ l:*^^ 7}^ 

7H1^-1 ^^-iBl* ^ 
<42> £ 6^ ^S^l-ia, ^7] -^^^1B]-(132) ^i^^>7l1 ;*ill ^i-^^^(134a)^ 

tb^. ;^ll ^>^^^(134a)^ ^^mTin) , ^S^s]-(TaN), ^^^^^ ^ 

^^(WN) ^tfl^(Ru), «J^#(Pt), <^lBl§(Ir) i^l-^^ ^"^1 

'a^?^ *Vi-|- S^^S. 100-2000 A ^ ^^IS. ^^^^ ^ Si-^i^, ^ 

^^Wo>^^^^ CVD'^ PVD^ ^^^^ =7^ 9X^. 

<43> £ 7^ %i-S^>iS, ^1-71 ;^ll ^i-^^^(134a) ^12 ^>^^^(134b)4 

^7] >S-^:^^(134a)s1 ^e^-^^-. ^. ^71 ;^ll 

^^(134a)ol CVD^ ^^^t!r ^4-<='fl^ ^7] ^^"^€^(1345)^ PVD^ 

^S. ^^i^T^. o]^ ^1-71 ;^ll ^>^^^(134a)ol PVD^^^ ^^^tt ^-^^1^ 

71 ;«112 ^-^^^(134b)^ CVD^ ALD^-^S ^^^tl-i=l-. ^<^1 ^^^^^ CVD^( 

ALD'^)3il- PVO"^^ A>-g-*V<^ 2^^1S ^>^^^^S->^ ^^^^^ ¥^1» «">€- 
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^^^^ ^ SX-^^'i}: *=>W2l-, ^i'S^F^l ^-T-^^^ ^^^^ ^ "^^1 ^12 

^>^^^(134b) ^^o\]^ ^Hl^ Sfe ^Sl^ -tV^^ej-O.^ ^^^^ ti}A>«j-^lB^- 

(137)^ ^^^^ ^ ^4. ^1-71 «VA>wj.^lia^-(i37)^ ^ zl-^^l ^1 ^.^S. ^■%-^ ^ SX^^. ^ 
Tfl^ 400 500A-^S. ^^i^ ^ $X^. 
<44> s. 8* 7fl3i}lAlEKl36)7> ^^^^ ^12 #^^«d^(128) ^Hl ^13 # 

:^^(anv(i40)^ ^A^tl-cf. o]o]A], ^V7l ^13 ^^^^mi40)^ ^^^o.^ 
^7] f]\3^X\B\9\ ^^:S^(134b)^ i::#^l7l^ 7fl^^(141a)» ^^^f"^ ^^Hl ^1 
3 f^:?]:^ 9^^(140) ^ ^^7] ^12 f^:^^<S^q-(120)^ ^^^V*^ ^^7] €-^(126b)* ^^#^1 
71^ 7fl^^(141b)l- ^^^tt^. ^>7l 7fl^^(141a)^ ^^^^^ 

^7l ^^^^(134a, 134b)«^l PVD^2|- CVD^C^^ ALD^)^ ^l-g- 

<45> £ 91- %V2,s>ig, >^V7l 7fl^-^l:(141a, 141b)^ ^ ^1-71 ^13 f^^^^^(140) 

^ofl afle|ol D)1^(142) ^ ^^^€^(144)^ ^^*>3l, ^7] m %^^'^^'^] H 
7;}yC\ 7H12^ <?!^HV<^ ^^*(146a, 146b)^ "^H^i, ^7] ^^(146a, 

146b)# i^^V^ >^13 Hflel^ ^11:(148) 1^ £^^H150)^ 

sflEl^^H «ll^(152a) ^ wlEe1-<?l(152b)^ ^^^th^l-. 
<46> v^^tt ^ 711 lift A] E-1 (136)^ *1-^^^(130), -H-^^m(132), 

-^■^^^(1343) ^ ^12 ^>^^^(134b)S. ^^^Sl^^, ^^-^^^^ CVD'^C^^ ALD'^)^!}- 
PVD^* ^-S-*}'^ ^^^*>^4. ^, CVD'^ ALD* >^>-§-^l-«^ ^^^^^ ^^^tt ^ 

oil PVD^* A>-g-^>o<^ 7^]2 -^^^^-t ^^i^ ^ 9X7]^ PVD'S^ ^V-g-^V^ 

^^^t!: ^<='ll CVD^ lE^ ALD^* ^>-g-*V<^ ^12 ^^^^ 
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<47> PVD^O.S. ^1--^:^^^ OlD^^S. ^12 ^l-^^^^ ^^^^>^ 

^"^-^ ^7>^ x4l<^l^ ^-i^^^V ^7H>oi tllolBl- -rSl Al^ofl n^-S. Z^]o]B^ -^^1 

<48> o]^ :^o] ^oj^ :^o^^ ol7].^ nfloil ^^^^7> ^7>^>^ <S2l-^^1-^ PVD^ 

^S. J^lU ^^^^^ ^^^^ #5l-^'^> ^^'='11 SZ^^ ^^^cf. rrl-sl-Ai, PVD^o.S. 
^11 ^^^^ ^"=^1 7l^«:>fl ti]-ol'=H^ "?17H]-^1 ^JL E}?Jloll'?> <^l7>t!: 

<50> ^^^^ ^o] 8000A«^H. 0.2//m<>H 0.6;um^l 

v\] 200 AS. ^^^*>^T^. 
<5i> ^7] *>^^^ ^1-<^1^ -B-^^m^S. ^^1- >a:^^-(TaO)* 60 A ^^^-Jl 

±^iOz) ^^7]^]M l^^sll- ^ ^^1 ^Sj-Bv^ 90A ^^(03) 

^^7loflA^ l^^sll- ^^*>^^-. 
<52> ^7l ^"^l ^-^-^^-^S. ^Sl-^(TiN)* PVD^-^LS- 800 A 
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<53> ojo^A^, ^7] ^<^1 ^12 ^l-^^^-9.S.>«| BlE}-^ ^5|-^(TiN)^ MOCVD 

400 A ^^^^>^tf. 

<54> £ 10^ ^7] 2::?i^H 7l]5^AlEio^ i^-^^^ ^^^^ ^^tb IlHflS<^lt:V. 

^n-^ ^171-^1-^ ^11 ^1-^^^* ^^^tb ?ll5x|lAlBl(Plasma-l)«^l cfltil^>c^ «?l7>^^ 
(applied voltage)<^Mi ^-i^^C leakage current) ^^^<^1 3.7]] 7^^^ ^ 

<56> s 1^ ^^^tv 2::?l<^lAi ^?fl<^l:a *s] cf^o^ ^?llol:« 

A-lo^ ^^:^^(o]^} "PVD-TiN"<5l2l- ;^12 ^-^^^(^l^V "CVD-TiN"*^! e^- ^ 

<57> 1] 



^^^^^ ¥^I(A) 


PVD-TiNo|| H|-oHi^ 
^-g-^ ^-f(Plasma-l) 


PVD-TlNo|| 7|?t B|-oHi# 
^-f (Plasma-2) 




PVD-TiN 


400 


-0 


470 


70 


CVD-TiN 


400 


400 




PVD-TiN 


590 


390 


510 


310 


CVD-TiN 


200 


200 



<58> ^ 1^ ^S^V^S, ^^^^(PVD-TiN)^ ^^^^ 7]^ w>oH>i^ <?l7>c^^ 

^1 ^^^^1 ^^flojti. ^oj ^ i3>n4-6iiA-lo] ;^]2 ^-f^-^ (CVD-TiN)^ ^3}- ^^1(2]- 

4 400 A ^ 200A)fe ^'a^Vcf. 

^l-^^^(PVD-TiN)* ^^j^ 7l^oll til.ol<il>h :^<a-^ ^7H>^1 ;^ll -^^^^ 
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(Plasma-2)<H1^ ^n^]^ ^oj^ ^^'^l^ ^ 70A PVD-TiNo] ^^^slxji?]:, 7l:^<Hl 

«M^^ ^oj-^ 0)7}^ ^11 ^>-^^^(Plasma-l)<^l^ PYD-TiN^l ^ffl^lti. ^^<^1^ 

<60> 7l^ofl «>o1ol>, ^7l-*>^1 ^-?-(Plasma-2)<^l^ ^^fl^^lti. S-^ 

^^ofl£ y^]2 '^-^^^(PVD-TiN)ol ^^^S\B.S. ^-M^^ ^^^^1 7fl<a€t^. ^, PVD-TiN 
^ CVD-TiNofl tfltils^>o^ ^£7> ^i-^^lc^, PVD-TiN ^^fl^^lJi- * ifl<^l ^^1^ 

^S. ^^>^<H ^^^^ ^^^<^1 7fl>5d^T:^-. 

<6i> iEft, Sl^ ^S^}^, 7l^oil tJH'H^* '^yy^M ^^(Plasraa-2)^ 7]^^] 

vi\o]o]^^ <y7>tV ^^(Plasma-l)<^1 tfltil^H ^^cfl^-^^ ^?fl^lti- ^2] wV^-ofl 
^ ^^^^1=1-. ^7fl<^l«- *<^1 #«*MJL, ^tfl^o.^. M}^<^ ^^^^ 

^^17> :^;7|^^^ ^7floly. ^^^^^ HlS^difting)^! 

711 ^^S^ ^ ^cf. 7]:^oil w>olo]>^ ^7HV^1 ^^(Plasma-2)<^1^ ^^flo] 

ti. i HV^-oflAl ^711^ ^-^^^^ ^^^^ ^ 9X^B.S., ^S.^^ 

<62> oj^^HiA-i ^x^t!: ^ ^#tb ^^1<^1 ^ ^-^-^ :£^<=^1 ^^s]^ 

<^>M^. ^ ^'^s] 7l#^ A>^^ ^<=^l^i 7>;^1 ^1^, ^ 

7]-^e]-cf^ ^o] ^ ^xgo] ^^v^ 7l#^«^Hl^i -i-^^ ^1^* 7>^ ;^Hl7ll $Z 
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oXo]A^, ^1--^^^* Om^^ PVD^^ ^}-%-^}^ 2^^1S. ^^^^^S.'Wl ^^^^^ 
wil-^ ^£5. ^^711 ^ ^^s^'ib <='H2l-. ^71^'^ ^^^S. ^^Sl^l ^fe 

^^^^ ^ 
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i^^^^ 11 

[^^^J- 2] 

^1 1 ^^^] 9X'=>]H, 

^7] ^^^^ -a--^-^^ ^ PVD^-2.S ^^i^ ^-^-^^^ 

(TiN), ^^f- €2l-BV(TaN), ^sl-^CWN), ^tfl^(Ru). «-^^(Pt), ^lBl-i-(Ir) ^ 

oflAi ^>i4 ois-o^ ^^o] ^fl^^-lBl. 

31 

^7l ^j-Y^^^ CVD^-^s. ^^^^ ^-^^^ ^ ^-^^^ ^^^^^1 ^>^1 

[^^•^J- 41 

^1-^^^^ pvD'^-e-s. ^^^^ ^ CVD^-2.s. ^A^€ ^^^^<^1 ^>^1 
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^1 1 *M ^^^i, 

7i^ofl ^^c-i^o^ 7fl3ii]AiEio^ *>^^^^ ^^^^Vfe ^^1; 

71 

^J-71 ^^-^^^^ ^^WiN), ^^f- ^^^i-(TaN). ^^^^ ^Sl-mWN), ^ 

Bfl^(Ru), «-^^(Pt). <>lBl#(Ir) ^>M- '^l^^ Si^^S. ^^j^> 

^ ^-ir ^^^S. ^fl^flAlB] 
81 

^1 6 Sil^^i . 

CVD'^^ ^}-g-*>^ ^11 ^-^^tb PVD^^ ^>-§-*><^ ^12 ^1--^^^^ 
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91 

[^^^^ 10] 

^1 9 *J-<^1 9X'^^^, 

^7] PVD^# A>-g-^>a^ ;sfli ^^^^^ ^^^^ i4|<^l laVoH^ ^ 

7>^H ^^^^V^ ^^^^ 7flsflAlE-1^ ;^lS«c3-^. 
[^^^1- 111 

^7] ^}^^^- SIlE^^sH ^7] ?i5Slolti. ^ ^^-^Hl ^>-¥-^^ 
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y^n ^-^^^ ^ofl :^]2 ^^^^^ ^^^*V^ ?fl4^lBl^ 

[^^^J- 12] 

11 *J-ofl Si^^i, 
^^7l PVD'^^S. ;^lll ^^^^^^ ^^^*>^ ^^1^, 

[^^^J- 131 
^1 11 

[^^^J- 141 

2.^, E^^l^^Bl7l- ^^^^ 7]:^ ^Ml ^11 ^^^^^^ ^^^*>^ ^^1; 

^1-71 ;^ll 7fl^-^ ^ ^12 # H^^^S ^B^^ ^11 ^ ^12 ^^^^V^ ^ 

;^ll ^ ;^12 ^^-i- S^^V^ ^11 ^^1 ^12 ^ 
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^7] ^>^^^ ^^]^^}^ -^7] ^^flol-a u>c4- ^ ^^<H1 ^liu-l^ 

^7] *>^^^ ^<Hl ^'^^l^^ ^^]; ^ 

^^^m PVD'g ^ CVD^^ >^>-§-*>«^ ^^^^^ ^^^^>^ 
15] 

^1 14 «J-<^1 $Z<H>H . 

^71 7ll2llAlE-l7> ^^^^ >H12 ^<H1 ;^13 f^^^^^-^ ^^1; 

^7] m f^^^*^^^ ^-i-^V*^ ^^7l 7fl2flAlE-lSl ^1--?-^^^ ^13 7fl^ 

^7] m 7fl^^ ^ ^14 7fl^-^s ^13 ^ ^14 ^^^*> 

[^^% 16] 

^1 14 «J-<^1 ^^^i, 

^7] CVD^-2.S. ;Hll ^^^tb ^<^1 PVD^-^S ;Hl2 -^^^^^ 
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[^^^J- 171 

^1 14 9l^^^. 

^7] ^^^^^ FW^^S. m ^^^^^ ^^^tb CVD^-^S. ^^^^-8: 

181 

^1 17 «cJ-<=>fl 
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[-£ 3] 




4] 

131 
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IS. 7] 




IS. 8] 

141b 141a 
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I£ 91 




-8-2-10 1 Z 8 



4I3P181 VDltaee (V) 
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